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ABSTRACT                        It has been shown that a fungal elicitor chitosan (CHT) inhibits the blue light-
induced stomatal opening and can trigger stomatal closure. These movements are related to 
the H+-ATPase activity in the guard cell (GC) plasma membrane that affects the transport of 
osmotically active solutes. The ATP for proton pumping is supplied mostly from mitochondrial 
respiration; however, a partial inhibition by DCMU implies a role of GC photosynthetic electron 
transport in the ATP supply. In order to investigate whether CHT affects the photosynthetic ATP 
production of Vicia GCs, the light-dependence of the photosynthetic electron transport rate 
(ETR) of individual GCs was assayed. In addition, to test the possible effect of CHT on the activity 
of ion channels, GC protoplasts were investigated by patch clamp technique.
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Stomatal aperture measurements

Chlorophyll a fluorescence measurements
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Localization of the fluorescent probes using 
confocal microscopy
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Electrophysiological recordings

Results and Discussion

CHT inhibits stomatal opening at dawn, arrests 
further opening and induce slight closure by 
day

CHT induces both H2O2 and NO accumulation in 
GC chloroplasts and cytoplasm

Figure 1. Average fluorescence intensity of the specific H2O2 probe AR (a) and the NO indicator DAF-FM (b) in Vicia faba GC chloroplasts of 
control and CHT treated leaves. 



CHT hampers PSII thus photosynthetic ATP 
production available for stomatal opening

Figure 2. PSII-PPFD curves of stomata in epidermal strips of control (a) and CHT treated leaves (b) obtained during a day. Treatments were ap-
plied 30 min before the start of illumination at 6.00 am.

Figure 3. Whole-cell current responses to test voltages of a GC protoplast before and after the change of extracellular media to the 100 µg 
ml-1 CHT containing solution.



Whole-cell currents of Vicia faba guard cell 
protoplasts are diminished by CHT
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